Abstract. The Synchronous condenser is a commonly used device for power grid compensation. It plays an important role in the power system. In order to control the temperature rise in the winding within the allowable range, the water channel is blocked when the Synchronous condenser stator is cooled by water. Fault is one of the common faults, which affects the safe and reliable operation of the Synchronous condenser. In order to reduce the probability of fault occurrence, it is necessary to study the relationship between the degree of blockage of the wire rod and the temperature. In this paper, a 300Mvar Synchronous condenser is taken as the research object, and the distribution of the temperature field of the stator bars under different blocking degrees is studied.
Introduction
Faults caused by blocked or broken water in the stator winding account for more than half of the total faults of the generator [1] . When the motor is blocked by a hollow conductor or water is broken, the stator winding is destroyed, and in severe cases, the stator core is damaged [2] . The stability of the water cooling system of the Synchronous condenser is related to the safe and stable operation of the unit. The water cooling system directly affects the health and insulation life of the winding strands. Therefore, it is necessary to test and test the water cooling system of the Synchronous condenser [3] . In China, Professor Lu Yiping from Harbin University of Science and Technology and his students used fluid dynamics software to analyze the original structure and reduce the temperature distribution of the stator end and the pressure finger after the end of the stator end and the size of the spacer. The results show that Reducing the binding of the end of the stator and the size of the spacer can reduce the temperature rise of the end winding [3] . Li Weili et al. simulated the change of the thickness of the motor core and the number and size of the ventilation groove. The improved structure is more than the original structure. The lower temperature rise is reduced, indicating that the reasonable design of certain structures of the motor can reduce the temperature rise of the motor to a certain extent [4] . In foreign countries, many scholars have also carried out a lot of research on the fluid field and temperature field in the motor. JiĜí Franc, Vladimír Kindl and others analyzed the fluid field and temperature of the stator ventilation duct wind road with different blockage degree for a steam turbine generator. The distribution of the field provides a reference for the design of the stator ventilation gullies of large steam turbine generators [5] . Ken'ichi Hattori studied the air-cooled steam turbine generator of 250MVA and analyzed the influence of the ventilation and heat dissipation system of the motor on the insulation of the stator strand. The calculation results meet the requirements of insulation and temperature, and provide ventilation and cooling for the air-cooled turbine generator. The design of the system laid the theoretical foundation [6] .
Model for Adjusting the Stator Temperature Field of the Synchronous Condenser Physical Model
Considering the symmetry of the motor structure, and in order to save calculation time and ensure the accuracy of calculation, the solution area is limited to a core segment on both sides of a ventilation groove, and the range of one tooth pitch in the circumferential direction. The specific physical solution domain model is shown in Figure 1 . Shown. 
Boundary Conditions
1) The inner and outer circular surfaces of the stator core are heat dissipating surfaces, and the other is a heat insulating surface;
2) The stator hollow strand water inlet is set as the speed inlet, the radial venting wind inlet is also the speed inlet, and the temperature of the water and wind at the inlet is given by the manufacturer;
3) The stator core and the bar and the fluid inner contact surface are set to have no slip boundary conditions;
4) The outlet of the hollow strand water is set as the pressure outlet, and the pressure is 1 Figure 2 . Stator temperature distribution.
Calculation and Analysis of Stator Temperature Field Temperature Field of the Stator When the Hollow Strand is not Blocked
It can be seen from the overall temperature distribution diagram of the stator of Figure 2 that there is a certain gap between the temperature rise of the stator in different parts. The temperature of some solid conductors in the winding is relatively high, the highest temperature is 80.29 °C, and the wedge at the entrance of the vent The temperature at the location is the lowest, because there is no heat source here, the temperature of the cooling medium wind is the lowest, and the heat dissipation coefficient of the surface is relatively large. The temperature of the core yoke portion is lower than the temperature of the tooth portion, the yoke portion temperature is about 62 ° C, and the tooth portion temperature is about 72 ° C. The cold air enters from the teeth of the stator and flows out of the stator yoke along the radial ventilation grooves, in the process taking away the heat generated by the core and the heat generated by a part of the windings. Although the temperature of the tooth cooling medium is relatively low, the heat density of the tooth portion is large, so the temperature rise of the tooth portion is relatively obvious. It can be seen from the temperature distribution diagram of the stator winding that the temperature of the upper winding is higher than the temperature of the lower winding, because the copper loss of the upper rod is larger than that of the lower rod, and the heat dissipation capability of the wedge contacting the upper rod is smaller than that of the lower layer. The bottom of the groove where the bar touches. For each layer of windings, the temperature of the solid strands rises above the hollow strands, because the cooling of the two strands is different, the heat generated by the hollow strands is mainly conducted by water, and the water The specific heat capacity is relatively large, and the heat generated by the solid strands is mainly conducted by itself, so the cooling effect of the solid strands is not as good as that of the hollow strands.
Analysis of Stator Temperature Field under Different Blocking Factors
The blockage factor K reflects the degree of blockage of the hollow strand, which can be expressed by:
Where: 1 S indicates the cross-sectional area of the blocked, 2 S indicating the cross-sectional area of the hollow strand under normal conditions. It can be seen from Figure 3 that when the uppermost winding hollow strands are blocked to different degrees, as the blocking coefficient increases, the temperature of the uppermost solid strand and its surrounding insulation rises continuously, and the lower solid stocks The temperature of the wire is reduced, the temperature of the upper solid strand is increased, and the temperature trend of the stator core is substantially the same. From the overall temperature field distribution diagram of the stator in Figure 4 , it can be seen that when the hollow strand near the notch is completely blocked, the highest temperature rise of the motor rises by 42.09 ° C, and the lowest temperature appears at the wedge, because the wedge has mainly The cooling air is cooled, so the water passage obstruction has no effect on it. The highest temperature appears near the hollow strand of the slot, because the copper loss near the slotted hollow strand is the largest, and the lower contact surface is the spacer, which has poor heat dissipation capability. After the waterway is blocked, there is no cooling medium to take away the heat generated by it. For the stator core, the temperature of the tooth is higher than that of the yoke. The temperature rise of the tooth is slightly more obvious than that of the yoke because of the heat of the tooth. The cooling water in the waterway is taken away, but the overall change is not large, indicating that the waterway obstruction has little effect on the stator core.
Temperature Field When a Hollow Strand is Blocked

Summary
In this paper, the steady-state three-dimensional temperature field calculation model of the stator bar of the Synchronous condenser is established. Taking a 300Mvar Synchronous condenser stator bar as the research object, the finite volume method is used to calculate and analyze the stator hollow wire in the case of unblocked and blocked. Temperature Field. The research shows that under normal operating conditions, the temperature of the winding is the highest, the maximum temperature is 80.29 °C, and there is a large margin from the temperature limit, indicating that the stator winding is cooled by water, the cooling effect is good; when the hollow strand is When a blockage occurs, the highest temperature point appears on the blocked hollow strand and the solid strands around it. The more severe the blockage, the higher the temperature at the highest point, and the degree of blockage has little effect on the core.
